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U'he chairmen of the ENDI/B, JEF, EFF, and JENDL. evaluated data files adopted

a propusal to develop a fine-group processed cross section library based on the “VITAMINT
concept. The authors listed above, with support from others, are participating in this project. The
cnd result will be a pseudo-preblem-independent fine-group cross section library generated fiom
the latest evaluated data in ENDI/B-VI, JEF-2, EFF-2, and JENDL-3. Initial apnlications of the
library will be for shiclding, fast reactor physics, and fusion neutronics. Progress made to date will

be discussed.
shiclding)

(Cross scctions, CIF,

Introduction

A dJesirable outcome of international cooperation
on evaluation of ¢ross section data is the development of
the corresponding processed libraries that can be used in
radintion trunsport applicatioas. The goal of Subgroup 7
is W produce processed multigroup libraries based on four
mujur evilunted cross-section libraries.  These include
FNDEM, developed in the United States, JEF, developed
in Burope under NEA sponsorship, EFE, developed in
Europe under ECC sponsocship, and JENDL, developed
i Japan. A common sct of specifications for processed
dita is suggested so that differences in preparation of
libruries can be minimized. Data derived from the thice
evaluntion soutces will be available in common formots so
that they cun be incorporated into radintion transport
analysis schemes with o minimum of ditficulty. 'This will
atlow the assessment of the impact of vatious dati sets on
results and, i mnjor discrepancies are  encountered,
pravide additivnal guidance to the evaluntion process.

The initinl project will focus on producing a hnay
hased on the *VITAMIN® cancept that has been used fin
hbraries  based on ENDE/B-IV - (VITAMIN-C [ 1)),
LENDEMB-V (VITAMIN-L 2}), and JEF-} (VITAMIN-J
(). This ¢oneept involves the geaction of o hine-
group pseudo-problem-independent cross-section hboay
using the shickling tnctor methad (4] 10 account tor
resonanee sell-shickling and temperatute etiects. “T'he
successiul application of the libties to a vatiety of
problemy, incading shuelding, fast reacton physics, wd

‘()‘uuuﬂl hy Muttin Municttn Lnergy  Systems, Im
i contuiet. DE-ACOS. M()RZI-HK* (Il the 'S,
Oepartment of Energy.

IINDF,

JEF, JENDI,

multigroup, radiation transpon,

fusion neutronics provides the impetus to select u similar
approach for the first task undertaken by Subgroup 7.

Specificutions

The suggested specifications for processed data nre
thosc used for VITAMIN-J, which were based on those
developed earlier for VITAMIN-C and VITAMIN-L
Some details are provided in the sections thiut follow.

The suggested neutton energy group stiuctuie
includes the 175 groups in VITAMIN-J which span the
cnergy range from thermal 1o 20 MeV. For photons, o 4.2
group structure extending up to S0 MeV s supgesied,
Both these encrgy structuses contiin as subsets the group
structures of many broad group libtagies in comaon use
in the international community.

Weighting Spectivm

The suggested weighting spectium lor neutron
groups is Maxwellinn in the themmal aegion, and abo
includes u fission spectrum and o tusion peak, The tinee
features are joined by " 1/E” slowing down regions. Fon
photon groups the weighting spectiant is “comtant.”™

Resonanee l(uuusnu\lmn Tolernee
The s s telermee b reconstracting O Keldvin
resonnnee (lulu o lincatizing is 0.1%.

Tewpetature Grid
The mnge ol tempecitures st which cooss seviom
will be genctated is between about MK nd P HA Felvin

on a gied of 4w 10 values, 5 ; (“.FR
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Ten or fewer background cross sections (including
infinity and zero, essentially) will be used, representing a
range of values expected in actual calculations.

The expansion order for neutron and photon
scattering will be P¢ or higher.

Qutput Formats

Libraries will be available in a variety of standard
formats from which problem-dependent libraries can be
derived, primarily MATXS and AMPX.

It is expected that the NJOYY1 [5] processing
systcm will be used for generating cross sections from
ENDF/B-V! and JEF-2 and the PROF-GR sysicm for
JENDL-3. The NJOY processing system handles the
ENDF-6 forinat which is used by ENDF/B-VI and JEF-
2EFF-2. Los Alamos developed and maintains NJOY
with feedbuck from various users that rely on the Los
Alamuos National Laboratery (LANL) for help in support-
ing their processing efforts. ENEA/Bologna, ECN Petten,
and Oak Ridge National Laboratory (ORNL) are working
on GENDF to AMPX [orm translation.

Brogress 10 Dute

Processing tasks have ulreudy Legun on evaluations
from the mjor cvnlunted libraries. Specifications have
been developed and procedures outlined for producing
initial versions tht will feed into the data testing nctivitics
supparting the ENDEM, JEF/EFE, and JENDIL. evalua-
tion projects,

JENDL

At the Japan Atomic Linergy Rescarch Institute, a
JENDIL. Shiclding Siindind Library (JSSTDL.) has been
pradduced [6] from JENDL-3 with 295 ncutron and 104
photon groups,  The ncutron and photon groups from
VITAMIN-J arc subsets of JISSTDL. with tlie exception of
one ncutron group boundary at 70 keV.  The ncutron
weighting function is Maxwellian to 0.3224 ¢V and “1/13"
at hivher energics (because of the increased number of
groups, weighting function energy dependence may be less
important for JSSTDL). The Legendre order is Py,

The tempernture grid is 300, 60, X0, nnd 2100 K
and the background cross-section grid is O, 01778, and |
o 10" in decades. Some o0 clements and isotopes ave
been completed using the PROEF-GR system into an
output {format that can be processed by the MICRO)
system to account lor sell-shickling and tempecature
cllects.

JLL/ELY

The OLECD/NEA Data Bank has issued o dealt of
Revision V oof JEF/DOC-MS (7] v n standord encigy
proup sructures lor benchmarking the newly 1eleased
maor evaluated hbranes, Some 38 datie seis had alicaly
been processed at UK and imhmiee backgroumd cross

section at IKE, Stuttgart, Germany, and PSl, Villigen,
Switzerland, at the time of the Draft (Dec. 1990). The
Draft also indicates a lemperature range from 293.4 (v
2100 K on a grid of 10 values and also a grid of 10
background cross sections from 10 to 10'°. Neutron Jata
are to be produced at Py, photon data at Py,

The recommended processing codes  are
NJOY#9.62 from Los Alamaos, THEMIS from CIFA/CIEN
Saclay, France (the physics modules in NJOY and
THEMIS are identical) and MILER from ENEA,
Bologna, Italy [8). Recommended output formats in-
clude GENDF, MATXS, AMPX (produced from GENDI?
with MILER), and ANISN, all formalts currendy in wide
usc.

At ORNL. plans ca!l for an ENDFE/B-VI based
library using the NJOY processing system. Some 37 data
scts have already been processed with the VITAMIN-J
group structures and weighting functions.  Both neutron
and photon data were generated at Ps. The final version
will contain a temperature grid of 300, %00, 1500, und
2100 K and a range of background cross sections from 0

to . The output format will be AMPX, which will be
produced with MILER or another nuxlule now under
development at ORNI.. Data from this initinl set are to
be used in CSEWG data testing of ENDE/B-VI.

Hanford Engineering Development  Laboratory
(HLEDL) hns agreed 10 provide ORNL with ENDIY/B-VI
pointwise  tapes for over 200 nuclides ot severnl
temperntures.

The IALEA Nuclear Data Section plans to process
the international Fusion Evaluated Nuclear Data File
(FENDL) with NJOY according to VITAMIN-J specitica-
tions into GENDE output tormat. Since much of FENDILL
is based on ENDE/RB-V], discussions ure undeiway with
ORNL on sanring the processing chore,

Canclusions

Three mnjor evalunted cross section data libranies
have been iclensed in recent months, After satisfactory
teview and testing it is anticipted that they will be
released with no restrictions on their distribwtion. Titeina-
tional cooperntion in the evaluntion nreni is being actively
pursued to help enhance the overnll quality of these o
cvialuated dota libinies, “Fhis ern ol coopermtion extemds
into the cross-aection processing lickd o .1 plans e well
underway (o develop fine-group libiaries that can be
shated and used for beachnik testing of the evalu. ted
dutn. The resulting duta libranes will be distributed in
standurd formats via the NEA Datn Bank, Sacly, Franee,
md the Radintion Shiclding Intormation Center (R81C),
Onk Ridge, Tenn, USA,
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DISCLAIMER

This report was prejared as an uccount of work sponsored by an agency of the United States
Giovernment.  Neither the United States Government nor uny ugency thereof, nor uny of their
employees, makes any warranty, express or unplied, or assumes any legal liability or responsi-
hility for the accuracy, completeneas, or uscfulness of any information, apparatus. product, or
process disclosed, or represents that its use would not infringe privately owned righta. Refor-
ence herein to any specific commercial product, provess, or service by trude name, trademark,
manulacturer, ot otherwise dies not necessanily constitute or imply ity endorsement. recom:-
mendation, or favoring by the United States Government or any agency thereol he views
and opiniony of authors expressed herein do not necessanly state or reflect thuse of the
Umited States Government or any agency thereof



